Thirty advanced T-aman rice (Oryza sativa L.) 
Introduction
Rice (Oryza sativa L.) is a crop belongs to Poaceae family, serve as a major carbohydrate sources for many nations all over the world. Bangladesh is mainly a rice growing country and majority of the arable lands are used only for rice cultivation. But nowadays, we are losing huge amount of cultivable land every year for infrastructure, garment industries and accommodation of ever-growing population (Mahmud, 2003) . Basically, aman season provides lower yield potential than boro seasons but large amount of arable lands are utilized in aman rice cultivation in our country because of sufficient precipitation compared to boro season (Williams et al., 2006) . Generally rice in boro season is late maturing compared to aman season. Early maturing crops are comparatively low yielding in any season but it may be balanced by less standing duration in the field. Moreover, short duration aman rice provides a window just enough for next short duration vegetable cultivation in the same piece of land. Thus, helps in increasing cropping intensity.
So, it is crucial to select short duration lines of aman without much sacrificing yield. In a successful rice improvement program, breeders provide efforts to accommodate the desirable characters to improve grain yield. Yield is a complex polygenic character where many of yield contributing characters form a complex chain of relationship with grain yield. Those yield contributing characters are highly influenced by environmental conditions (Doehlert et al., 2001 ). Magnitude and nature of variation as well as interrelationship of plant traits in a plant population lead to the progress of breeding.
A systematic and efficient breeding program involves the steps like creation of genetic variation, selection practices and utilization of selected genotypes to develop promising varieties and all of those steps involves biometrical and multivariate analyses (Ye et al., 2013; Peyman, 2012; Chakravorty et al., 2013) . Estimation of heritability measures the information on flow of traits from parents to offspring. Estimation of heritability along with genetic advance is more helpful in selection than single heritability estimation. On the other hand, estimation of genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) also play vital role in selection practice for an effective rice breeding program. The present study therefore was planned to estimate variability, heritability and genetic advance of selected advanced rice breeding lines at F 9 generation with a vision to develop short duration and high yielding rice varieties in future.
Materials and Method
Thirty advanced breeding lines along with four check varieties viz. BINA dhan7, BRRI dhan 39, BRRI dhan 49, BRRI dhan 57 were used in the present study (Table 1) . The advanced breeding lines were originated from the hybridazation programme carried out at International Rice Research Institute using different breeding lines under PETRA (Poverty Elimination through Rice Research Activities) project. A Randomized Complete Block Design with three replications was used to carry out the experiment. The individual plot size was 2.5m × 2m (5 square m). Data were recorded to estimate the traits viz., plant height (cm), length of panicle (cm), total number of tiller per hill, effective tiller number per hill, filled grains per panicle, unfilled grains per panicle, days to 50% flowering, days to maturity, 1000 grains weight (g) and yield per plot (kg). 
Estimation of genotypic and phenotypic variances
Genotypic and phenotypic variances were estimated according to the formula given by Johnson et al. (1955) . Where,σ 2 g = Genotypic variance σ 2 e = Error mean square Genotypic and phenotypic co-efficient of variations were estimated according to Burton (1952) and Singh and Chaudhary (1985) . Estimation of genetic advance was done following formula given by Allard (1960) . 
Statistical analysis
Analyses of variances of the data were carried out using Minitab 17 statistical software package (Minitab Inc. State College, Pennsylvania).
Results and Discussion

Analysis of variance
Analysis of variance indicated that the difference among genotypes for all the traits under study viz., plant height (cm), panicle length (cm), tiller number per hill, effective tiller number per hill, filled grain per panicle, unfilled grain per panicle, days to 50% flowering, days to maturity and yield per plot (kg) were highly significant (Table 2) . Minimum days to maturity was approximately 113 days for genotype R7 (Table 2 ). These results suggested that these experimental materials might be used as precious germplasm to breed for earliness. Plant height, length of panicle, total tillers/hill, effective tillers/hill, filled grains/panicle, unfilled grains/panicle, days to 50% flowering, days to maturity, weight of 1000 grains (g) and yield/plot (kg) differed significantly across 34 rice genotypes (Table 3 ). Significant variation in yield contributing characters as observed, were also reported in some previous studies (e.g., Rahman et al. 2014; Seyoum et al. 2012; Bhadru et al. 2012; Courtois et al. 2012; Hossain et al. 2012; Peyman, 2012) . --0.401** 0.035 ** indicates significant at 0.01 probability PH= plant height (cm), LP= length of panicle (cm), TT= total tillers/hill, ET= effective tillers/hill, FG= filled grains/panicle, UFG= unfilled grains/panicle, DF= days to 50% flowering, DM= days to maturity, WT= weight of 1000 grains (g), YD= yield/plot (Kg).
Genotypic and phenotypic variability
A wide range of variation was observed among 34 rice genotypes for nine yield contributing traits (Table 4) . Data revealed that variance due to genotype was highly significant for all the traits (Table  4 ). The higher phenotypic variance values compared to genotypic variances indicated influences of environmental factor on these traits (Rahman et al., 2014) . PCV were always higher than the corresponding GCV for all the traits indicating that they all have major environmental influences for regulating the traits (Table 4) . Number unfilled grain per panicle had the highest estimates of GCV and PCV compared to any other traits (Table 4) . Total tiller per panicle accounted for similar values of GCV and PCV with number effective tiller number per hill (Table 4) . On the other hand, seed weight had very close GCV and PCV values with filled grain (Table 4) . Plant height, length of panicle, days to flowering and days to maturity exhibited lower level of GCV and PCV (Table 4 ). The high values of GCV and PCV for these traits suggested the potential of yield improvement through selection of these traits. The estimates of PCV were always higher than GCV for all the traits (Table  4) which indicates all traits interacted with the environment to some extent (Bhadru et al., 2012) .
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Heritability
The estimates of heritability act as predictive instrument in expressing the reliability of phenotypic value. Therefore, high heritability helps in effective selection for a particular trait. The traits studied in the present investigation expressed low to high heritability estimates ranging from 15 to 96 percent (Table 4) . The highest heritability was recorded for weight of 1000 seeds (95.9%) followed by number of filled grain per panicle, plant height, unfilled grain per panicle, days to 50% flowering, effective tiller per hill, length of panicle, total number of tiller. The lowest heritability value was recorded for days to maturity (Table 4) . High heritability values indicate that the traits under study are less influenced by environment in their expression (Akinwale et al., 2011) . It also indicates the scope of genetic improvement of these traits through selection. Thus, a breeder may make his selection securely on the basis of phenotypic expression of these traits on the individual plant.
Genetic advance
The genetic advance is a useful indicator of the progress that can be expected as result of exercising selection on the pertinent population. Heritability in conjunction with genetic advance would give a more reliable index of better selection value (Akinwale et al. 2011) . In the present study genetic advance was the highest for number of filled grains per panicle (28.7) followed by unfilled grain per panicle and the lowest for days to maturity (0.83) among yield contributing traits (Table 4 ). The genetic advance as percent of mean was the highest in case of unfilled grain per panicle while it was the lowest for days to maturity (Table 4) . If selection is made for improving the particular trait under study; one should focus on heritability and genetic advance. The information on genetic variation, heritability and genetic advance help to predict the genetic gain that could be obtained in later generations. High heritability with high genetic advance exhibited by the traits, controlled by additive gene action (Panse, 1957; Hasan et al. 2013; Prasad et al. 2001; Singh et al. 2013 ) and can be improved through simple or progeny selection methods. Selection for the traits having high heritability associated with high genetic advance leads to
